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Monoclinic, P2 t /c 
a = 10.0222 (2) A 
b = 17.1480 (3) A 
c = 21.2925 (4) A 
P = 92.042 (1)° 
V = 3657.02 (12) A 3 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 

(SCALEPACK; Otwinowski & 

Minor, 1997) 

T^ = 0.803, r max = 0.803 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.102 

S = 1.03 

9370 reflections 



Mo Ka radiation 
IX = 0.92 mm~' 
T = 293 K 

0.25 x 0.25 x 0.25 mm 



29025 measured reflections 
9370 independent reflections 
6243 reflections with / > 2a{I) 
R inl = 0.072 



425 parameters 

H-atom parameters constrained 
A/W = 0.80 e A~ 3 
A/) mi „ = -0.76 e A~ 3 



Received 30 September 2012; accepted 3 December 2012 

Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.005 A; 
R factor = 0.039; wR factor = 0.102; data-to-parameter ratio = 22.0. 



Table 1 

Hydrogen-bond geometry (A, °). 

D-H-A D-H H - A D- ■ A D-H-A 



The crystal structure of the title salt, (C 2 5H 22 P)[Sn(C 6 H 5 )3Cl 2 ] 
or (PhCH 2 PPh 3 )[SnPh 3 Cl 2 ], consists of [PhCH 2 PPh 3 ] + cations 
and [SnPh 3 Cl 2 ]~ anions in which the Sn IV atom is linked to two 
CI atoms and three phenyl groups in a trigonal-bipyramidal 
geometry, with the CI atoms in trans positions. The cation 
adopts a tetrahedral geometry. In the crystal, the cations and 
the anions are connected by C— H- ■ CI hydrogen bonds, 
leading to an infinite chain propagating along the c direction. 

Related literature 

For the [SnPh 3 Cl 2 ] _ anion, see: Harrison et al. (1978); Ng 
(1995). For applications of tin based materials, see: Dutrecq et 
al. (1992). 



C35-H35-C12 0.93 2.94 3.696 (3) 139 

C37-H37^- ■ -Cll' 0.97 2.84 3.743 (3) 155 

C30-H30- ■ -Cll' 0.93 2.67 3.596 (3) 171 

Symmetry code: (i) x + 1, — y + \, z — \. 

Data collection: COLLECT (Nonius, 2003); cell refinement: 
SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: publCIF (Westrip, 2010). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2448). 




Experimental 

Crystal data 

(C 25 H 22 P)[Sn(C 6 H 5 ) 3 Cl 2 ] M r = 774.29 
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Comment 

The structure of [SnPh 3 Cl 2 ]" stabilized with different counterions have been reported (Harrison et ah, 1978; Ng, 1995). In 
the scope of our research work toward new organotin (IV) compounds, owing to their various applications: 
agrochemicals, surface disinfectants, wood preservatives, and marine-antifouling paints (Dutrecq et ah, 1992), we report 
here the crystal structure of [PhCHjPPhsJfSnPhjCy. 

In the asymmetric unit of the title compound (Fig. 1), the anion [SnPh 3 Cl 2 ]" adopts a trigonal bipyramidal geometry, the 
chloride atoms occupy the apical positions while the phenyl groups are equatorial. The Sn — C bonds are [2.135 (3); 
2.142 (3); 2.153 (3) A] while the Sn— CI distances [2.5795 (7); 2.6127 (7) A] are very similar to the unique Sn— CI 
distance value [2.598 (1) A] (Ng, 1995) but respectively longer and shorter than those [2.573 (7); 2.689 (6) A] reported 
(Harrison et ah, 1978) within the same anion. The sum of the equatorial angles (360°) is consistent with almost perfectly 
planar SnPh 3 residue, while the CI — Sn — CI deviates from linearity [175.77 (3)°]. 

[SnPh 3 Cl 2 ]- and [PhCH 2 PPh 3 ] + are linked through short C— H-Cl contacts (Tablel & Fig.2). 

Experimental 

All chemicals were purchased from Aldrich (Germany) and used without any further purification. The studied adduct is 
obtained following a two stage reaction. Synthesis of (PhCH 2 PPh3) 2 PhAs03: this salt is obtained by neutralization of 
PhAs0 3 H 2 (9.899 mmol in water) by PhCH 2 Ph 3 PCl (19.798 mmol in ethanolic solution) according to the following 
reaction: 

PhAs0 3 H 2 + 2(PhCH 2 PPh 3 Cl) -> [(PhCH 2 PPh 3 ) 2 PhAs0 3 ] + 2HC1 

Synthesis of [PhCH 2 PPh 3 ][SnPh 3 Cl 2 ]: this compound was obtained by mixing ethanolic solutions of 
(PhCH 2 PPh 3 ) 2 PhAs0 3 (0.5 mmol) and SnPh 3 Cl (1.0 mmoL) in a 1/2 ratio. The mixture was stirred for around two hours 
at room temperature. Suitable crystals for X-ray diffraction were obtained after slow solvent evaporation, (m.p. 393 K). 
The title compound was isolated according to the following reaction: 

[PhCH 2 PPh 3 ] 2 [PhAs0 3 ] + 2SnPh 3 Cl — [PhCH 2 PPh 3 ][SnPh 3 Cl 2 ] + [PhCH 2 PPh 3 .PhAs0 3 ][SnPh 3 ] 

Refinement 

All H atoms were placed in geometrically calculated positions (d(C- H)=0.93 A for phenyl-H and 0.97 A for methyelene- 
H) and refined using a riding model with U is0 (H)=l .2U eq of the respective carrier atom. 

Computing details 

Data collection: COLLECT (Nonius, 2003); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); 
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software used to prepare material for publication: publCIF (Westrip, 2010). 



C16 




Figure 1 

The asymmetric unit of the title compound. Hydrogen atoms have been omitted for clarity. Displacement ellipsoids are 
drawn at the 30% probability level. 




Figure 2 

Molecular packing showing hydrogen bonding interactions C — H - Cl (blue lines). H atoms non-participating in hydrogen 
bonding were omitted for clarity. 
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Benzyltriphenylphosphonium dichloridotriphenylstannate(IV) 



Crystal data 

(C 25 H 22 P)[Sn(C 6 H 5 ) 3 Cl 2 ] 
M r = 774.29 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 10.0222 (2) A 
b= 17.1480 (3) A 
c = 21.2925 (4) A 
^ = 92.042(1)° 
V= 3657.02 (12) A 3 
Z = 4 

Z)ata collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p scans, andeo scans with k offset 
Absorption correction: multi-scan 

(SCALEPACK; Otwinowski & Minor, 1997) 
7^ = 0.803,7^ = 0.803 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > laiF 2 )] = 0.039 

wR(F*) = 0.102 

S = 1.03 

9370 reflections 

425 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



F(000)= 1576 

D x = 1.406 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 57161 reflections 

6= 1.0-28.7° 

fi = 0.92 nmr 1 

T=293 K 

Prism, colorless 

0.25 x 0.25 x 0.25 mm 



29025 measured reflections 
9370 independent reflections 
6243 reflections with I> 2a(I) 
R mt = 0.072 

ftnax = 28.6°, 0mm = 1.9° 

A = -13-»13 
k= -23^23 
/ = -28^24 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.0443P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 
(A/ffU = 0.003 
Ap max = 0.80e A" 3 
Ay9 min = -0.76 e A" 3 

Extinction correction: SHELXS97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.00069 (19) 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a(F 2 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



II *IU 



Snl 

PI 

C12 



0.056967 (18) 
0.60102 (8) 
0.12400 (8) 



0.189828 (11) 
0.16081 (5) 
0.07857 (4) 



0.831152 (8) 
0.49141 (3) 
0.75709 (4) 



0.03831 (8) 
0.04170(18) 
0.05285 (19) 
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0. /220 (3) 




A 1 A/1 QT / I T\ 
U.1U48 / (1 /) 


A Z1££Cl /"1 /l\ 

(J. 53669 (14) 


A A/1 ^ O 

U.U435 (6) 




C20 


A TT /I A /O \ 

0.7749 (3) 




A AT/'Af / 1 A\ 

0.03695 (19) 


A C 1 O C 1 /I A 

0.51251 (16) 


A ACOO ZO\ 

0.0532 (8) 




H2U 


A T J OA 

0. /490 




A AOA1 

0.0203 


A J TOO 

0.4/23 


A f\£. A * 

0.064* 




L24 


A /o\ 

0.7603 (3) 




a noi /o\ 

0.1281 (2) 


A CATAZT /1 C\ 

0.59706 (15) 


A AC OA ZO\ 

0.0580 (8) 




t m -i 


A TO J 0 

0.7233 




A 1 TO jC 

0.1726 


A £ 1 /I O 

0.6142 


A ATA* 

0.070* 




V^Z 1 










A A^71 t\ Ci\ 




H21 


0.9012 




-0.0521 


0.5325 


0.080* 




C23 


0.8526 (4) 




0.0853 (2) 


0.63147 (17) 


0.0710(10) 




H23 


0.8792 




0.1018 


0.6716 


0.085* 




C22 


0.9059 (4) 




0.0190 (3) 


0.6076 (2) 


0.0727(11) 




H22 


0.9689 




-0.0092 


0.6312 


0.087* 




Atomic displacement parameters (A 2 ) 






IP 


U 33 


U 12 




IP 


Snl 


0.03712 (11) 


0.04086 (12) 0.03680 (11) 


0.00303 (8) 


-0.00100 (7) 


0.00082 (8) 


PI 


0.0413 (4) 


0.0461 (4) 


0.0374 (4) 


-0.0044 (3) 


-0.0027 (3) 


0.0008 (3) 


C12 


0.0652 (5) 


0.0463 (4) 


0.0473 (4) 


0.0065 (4) 


0.0060 (3) 


-0.0056 (3) 


Cll 


0.0534 (4) 


0.0544 (4) 


0.0463 (4) 


0.0097 (4) 


0.0002 (3) 


-0.0090 (3) 


CI 


0.0402 (15) 


0.0449(15) 


0.0413 (15) 


-0.0045 (13) 


-0.0026 (12) 


-0.0017(13) 


C2 


0.0552 (18) 


0.0433 (17) 


0.0557 (18) 


0.0043 (15) 


0.0008 (14) 


-0.0006 (14) 


C6 


0.0542 (19) 


0.0526 (19) 


0.0577 (19) 


-0.0007 (16) 


0.0095 (15) 


0.0025 (15) 


C5 


0.066 (2) 


0.079 (3) 


0.059 (2) 


-0.021 (2) 


0.0152(18) 


-0.0001 (18) 


C4 


0.089 (3) 


0.058 (2) 


0.058 (2) 


-0.027 (2) 


-0.0060 (19) 


0.0144(17) 


C3 


0.080 (2) 


0.0432 (17) 


0.061 (2) 


-0.0042 (18) 


-0.0120(18) 


0.0099 (16) 


C38 


0.0605 (19) 


0.0449 (17) 


0.0435 (16) 


-0.0105 (15) 


0.0022 (14) 


-0.0030 (13) 


C37 


0.0569 (18) 


0.0494 (17) 


0.0461 (17) 


-0.0106(15) 


0.0034 (14) 


-0.0005 (14) 


C43 


0.056 (2) 


0.083 (3) 


0.062 (2) 


-0.0204 (19) 


0.0075 (16) 


-0.0217(19) 


C7 


0.0382 (14) 


0.0452 (16) 


0.0459 (16) 


0.0028 (13) 


-0.0020(12) 


-0.0035 (13) 
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no 
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C20 


0.0506(18) 


0.0546 (19) 


0.0543 (18) 


-0.0031 (16) 


0.0009 (14) 


-0.0032 (15) 


C24 


0.063 (2) 


0.059 (2) 


0.0512 (18) 


0.0004 (17) 


-0.0140(15) 


-0.0041 (16) 


C21 


0.055 (2) 


0.056 (2) 


0.091 (3) 


0.0112 (18) 


0.0097 (19) 


0.014 (2) 


C23 


0.069 (2) 


0.083 (3) 


0.058 (2) 


-0.009 (2) 


-0.0234 (18) 


0.013 (2) 


C22 


0.054 (2) 


0.081 (3) 


0.082 (3) 


0.005 (2) 


-0.0111 (19) 


0.026 (2) 



Geometric parameters (A, ") 



Snl— C7 


2.135 (3) 


C42— C41 


1.366 (6) 


Snl— C13 


2.142 (3) 


C42— H42 


0.9300 


Snl— CI 


2.153 (3) 


C17— C16 


1.373 (6) 


Snl— C12 


2.5795 (7) 


C17— H17 


0.9300 


Snl— Cll 


2.6127 (7) 


C15— C16 


1.354 (6) 


PI— C31 


1.797 (3) 


C15— H15 


0.9300 


PI— C19 


1.799 (3) 


C16— H16 


0.9300 


PI— C25 


1.803 (3) 


C9— H9 


0.9300 


PI— C37 


1.814(3) 


C40— C41 


1.360 (6) 


CI— C6 


1.386 (4) 


C40— H40 


0.9300 


CI— C2 


1.388 (4) 


C41— H41 


0.9300 


C2— C3 


1.381 (4) 


C31— C36 


1.387 (4) 


C2— H2 


0.9300 


C31— C32 


1.388 (4) 


C6— C5 


1.395 (5) 


C32— C33 


1.378 (4) 



Acta Cryst. (2013). E69, m42 



sup-6 



supplementary materials 



C6— H6 


0.9300 


C32— H32 


0.9300 


C5— C4 


1.368 (5) 


C36— C35 


1.384 (4) 


C5— H5 


0.9300 


C36— H36 


0.9300 


C4— C3 


1.366 (5) 


C34— C35 


1.364 (5) 


C4— H4 


0.9300 


C34— C33 


1.372 (5) 


C3— H3 


0.9300 


C34— H34 


0.9300 


C38— C43 


1.373 (5) 


C33— H33 


0.9300 


C38— C39 


1.390 (5) 


C35— H35 


0.9300 


C38— C37 


1.506 (4) 


C25— C26 


1.380 (4) 


C37— H37A 


0.9700 


C25— C30 


1.395 (4) 


C37— H37B 


0.9700 


C26— C27 


1.381 (5) 


C43— C42 


1.370 (5) 


C26— H26 


0.9300 


C43— H43 


0.9300 


C30— C29 


1.383 (5) 


C7— C8 


1.377 (4) 


C30— H30 


0.9300 


C7— C12 


1.386 (4) 


C27— C28 


1.357(5) 


C12— Cll 


1.392 (5) 


C27— H27 


0.9300 


C12— H12 


0.9300 


C28— C29 


1.362 (5) 


C8— C9 


1.389 (5) 


C28— H28 


0.9300 


C8— H8 


0.9300 


C29— H29 


0.9300 


CIO— C9 


1.359 (6) 


CI 9— C20 


1.386 (4) 


CIO— Cll 


1.361 (6) 


CI 9— C24 


1.387 (4) 


CIO— HIO 


0.9300 


C20— C21 


1.386 (5) 


Cll— Hll 


0.9300 


C20— H20 


0.9300 


C13— C18 


1.372 (4) 


C24— C23 


1.372 (5) 


C13— C14 


1.378 (4) 


C24— H24 


0.9300 


C14— C15 


1.379 (5) 


C21— C22 


1.376 (5) 


C14— H14 


0.9300 


C21— H21 


0.9300 


C18— C17 


1.401 (5) 


C23— C22 


1.363 (6) 


C18— H18 


0.9300 


C23— H23 


0.9300 


C39— C40 


1.393 (5) 


C22— H22 


0.9300 


C39— H39 


0.9300 






C7— Snl— C13 


120.13 (11) 


C41— C42— H42 


120.1 


C7— Snl— CI 


114.09(11) 


C43— C42— H42 


120.1 


C13— Snl— CI 


125.74 (11) 


C16— C17— C18 


120.0 (4) 


C7— Snl— C12 


91.73 (8) 


C16— C17— H17 
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C13— Snl— C12 


87.85 (8) 


C18— C17— H17 
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CI— Snl— C12 


92.49 (8) 


C16— C15— C14 
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C7— Snl— Cll 
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C16— C15— H15 
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C13— Snl— Cll 


88.24 (8) 


C14— C15— H15 
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CI— Snl— Cll 


91.11 (8) 


C15— C16— C17 


119.6(4) 


C12— Snl— Cll 


175.77 (3) 


CI 5— CI 6— HI 6 


120.2 


C31— PI— C19 


109.17(13) 


C17— C16— H16 


120.2 


C31— PI— C25 


109.91 (14) 


CIO— C9— C8 


120.0 (4) 


CI 9— PI— C25 


111.14(14) 


CIO— C9— H9 


120.0 


C31— PI— C37 


109.76(14) 


C8— C9— H9 


120.0 


C19— PI— C37 


110.82(15) 


C41— C40— C39 


120.4 (4) 


C25— PI— C37 


106.01 (14) 


C41— C40— H40 


119.8 


C6— CI— C2 


118.6(3) 


C39— C40— H40 


119.8 
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C 1 0 — C 1 1 — C 1 2 


120.3 (4) 


P 1 A P 1 1 TT11 

CIO — Cll — Hll 


1 1 A O 

119.8 


Cl2 — Cll— Hll 


119.8 


Cl8— Cl3— Cl4 


118.2 (3) 


CI 8— CI 3— Snl 


120.8 (2) 


Cl4— Cl3— Snl 


120.9 (2) 


Cl3— Cl4— Cl5 


121.4 (3) 


Cl3— Cl4— Hl4 


119.3 



C40 — C4 1 — C42 


1 O A O / A \ 

120.3 (4) 


Z" 1 A A /^/l 1 TT/1 1 

C40 — C4 1 — H4 1 


1 1 A A 

119.9 


f~\ A r\ /"> a | TT/11 

C42 — C4 1 — H4 1 


1 1 A A 

119.9 


C36 — C31 — C32 


1 1 A A ZO\ 

119.4 (3) 


• -> /_ no 1 T11 

C36 — C31 — PI 


1 OA O ZO\ 

120.8 (2) 


C32 — C3l — PI 


1 1 A T /ON 

119.7 (2) 


C33 — C32 — C31 


1 OA 1 /O \ 

120.1 (3) 


C33 — C32 — H32 


1 OA A 

120.0 


no 1 PTO TTTi 

C3 1 — C32 — H32 


1 OA A 

120.0 


P O C P T /" P O 1 

C35 — C36 — C31 


119.5 (3) 


POC PI/" TTO/" 

C35 — C36 — H36 


1 OA O 

120.3 


POI P")/" TT')/' 

C3 1 — C36 — H36 


120.3 


PTC PO A 

C35 — C34 — C33 


1 O A O /O \ 

120.2 (3) 


C35 — C34 — H34 


1 1 A A 

119.9 


POO PO /I TTO A 

C33 — C34 — H34 


119.9 


PO/1 POO POO 

C34 — C33 — C32 


1 O A 1 /O \ 

120.1 (3) 


C34 — C33 — H33 


1 1 A A 

119.9 


C32 — C33 — H33 


1 1 A A 

119.9 


P O /I P O C P O /" 

C34 — C35 — C36 


1 O A T /O \ 

120.7 (3) 


/"'O A nc TTOC 

C34 — C35 — H35 


1 1 A T 

119.7 


pi/ nc TTOC 

C36 — C35 — H35 


1 1 a n 

119.7 


PO/' POC POA 

C26 — C25 — C30 


1 1 A /" /O \ 

119.6 (3) 


PO/" POC T* 1 

C26 — C25 — PI 


121.6 (2) 


p -> (\ POC T>1 

C30 — C25 — PI 


1 1 O T ZO\ 

118.7 (2) 


pi; *~"o^ nn 

C25 — C26 — C27 


1 1 A O /I \ 

119.8 (3) 


POC PO/" TTO/" 

C25 — C26 — H26 


120.1 


POT PO/" TTO/" 

C27 — C26 — H26 


120.1 


/"'OA POA POC 

C29 — C30 — C25 


1 1 A O /O \ 

119.3 (3) 


r^on pin ttoa 
Cz9 — C30 — H30 


1 OA 1 

1/0.3 


POC POA TTOA 

C25 — C30 — H30 


120.3 


POO POT PO/" 

C28 — C27 — C26 


1 O A A /O \ 

120.0 (3) 


PTO POT T TO *7 

C2o — C27 — H27 


1 OA A 

120.0 


f '~\ s r~^r\H T TO T 

C26 — C27 — H27 


1 OA A 

120.0 


POT POO POA 

C27 — C28 — C29 


1 O 1 o /o \ 

121.2 (3) 


POT POO TTOO 

C27 — C28 — H2o 


1 1 A A 

119.4 


Plfi POO TTOO 

C29 — C28 — H2o 


1 1 A A 

119.4 


PTO POA POA 

C28 — C29 — C30 


1 OA A /O \ 

120.0 (3) 


PTO POA TTOA 

C2o — C29 — H29 


1 OA A 

120.0 


POA POA TTOA 

C30 — C29 — H29 


120.0 


p ~) A P1A p O /I 

C20 — C 1 9 — C24 


1 1 A O ZO\ 

119.2 (3) 


P1A P1A T*1 

C20 — C19 — PI 


1 OA /T ZO\ 

120.6 (2) 


p o /i p 1 a r* 1 

C24 — Cl9 — PI 


1 O A O /O \ 

120.2 (2) 


PO 1 POA P1A 

C2 1 — C20 — C 1 9 


1 1 A O /O \ 

119.8 (3) 


/"'O 1 /"'OA TJTOA 

Czl — CzO — HzO 


1 OA 1 

lzO.l 


CI 9— C20— H20 


120.1 


C23— C24— C19 


120.1 (3) 


C23— C24— H24 


120.0 


CI 9— C24— H24 


120.0 


C22— C21— C20 


120.1 (4) 
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C15— C14— H14 119.3 

C13— C18— C17 120.3 (3) 

C13— C18— H18 119.8 

C17— C18— H18 119.8 

C38— C39— C40 119.6(4) 

C38— C39— H39 120.2 

C40— C39— H39 120.2 

C41— C42— C43 119.7(4) 

C7— Snl— CI— C6 -119.9(3) 

C13— Snl— CI— C6 62.3 (3) 

C12— Snl— CI— C6 -26.9 (3) 

Cll— Snl— CI— C6 150.9(2) 

C7— Snl— CI— C2 56.0(3) 

C13— Snl— CI— C2 -121.8(2) 

C12— Snl— CI— C2 149.0 (2) 

Cll— Snl— CI— C2 -33.2 (2) 

C6— CI— C2— C3 1.4(5) 

Snl— CI— C2— C3 -174.7 (3) 

C2— CI— C6— C5 -0.1 (5) 

Snl— CI— C6— C5 175.9 (3) 

CI— C6— C5— C4 -0.9(6) 

C6— C5— C4— C3 0.7 (6) 

C5— C4— C3— C2 0.6 (6) 

CI— C2— C3— C4 -1.6(5) 

C43— C38— C37— PI 96.7 (3) 

C39— C38— C37— PI -83.0(4) 

C31— PI— C37— C38 66.4 (3) 

C19— PI— C37— C38 -54.3 (3) 

C25— PI— C37— C38 -174.9 (2) 

C39— C38— C43— C42 -2.2 (6) 

C37— C38— C43— C42 178.2 (4) 

C13— Snl— C7— C8 169.3 (3) 

CI— Snl— C7— C8 -8.7 (3) 

C12— Snl— C7— C8 -102.2 (3) 

Cll— Snl— C7— C8 82.0 (3) 

C13— Snl— C7— C12 -11.1 (3) 

CI— Snl— C7— C12 171.0(2) 

C12— Snl— C7— C12 77.5 (3) 

Cll— Snl— C7— C12 -98.4 (3) 

C8— C7— C 1 2— C 11 -0.4 (5) 

Snl— C7— C12— Cll 180.0(3) 

C12— C7— C8— C9 -0.3 (6) 

Snl— C7— C8— C9 179.3 (3) 

C9— CIO— Cll— C12 -2.2(7) 

C7— CI 2— Cll— CIO 1.7(6) 

C7— Snl— C13— C18 150.4(2) 

CI— Snl— C13— C18 -31.9(3) 

C12— Snl— C13— C18 59.6 (3) 



C22— C21— H21 120.0 

C20— C21— H21 120.0 

C22— C23— C24 120.8 (4) 

C22— C23— H23 119.6 

C24— C23— H23 119.6 

C23— C22— C21 120.0(4) 

C23— C22— H22 120.0 

C21— C22— H22 120.0 

C13— C18— C17— C16 1.8(6) 

C13— C14— C15— C16 1.0(6) 

C14— C15— C16— C17 0.0 (7) 

C18— C17— C16— C15 -1-4(7) 

Cll— CIO— C9— C8 1.5(7) 

C7— C8— C9— CIO -0.2 (7) 

C38— C39— C40— C41 -1.0(6) 

C39— C40— C41— C42 -0.9 (7) 

C43— C42— C41— C40 1.1 (7) 

C19— PI— C31— C36 -12.8(3) 

C25— PI— C31— C36 109.3 (3) 

C37— PI— C31— C36 -134.4 (3) 

C19— PI— C31— C32 170.6 (3) 

C25— PI— C31— C32 -67.2 (3) 

C37— PI— C31— C32 49.0 (3) 

C36— C31— C32— C33 -0.7(5) 

PI— C31— C32— C33 175.9 (3) 

C32— C31— C36— C35 0.2 (5) 

PI— C31— C36— C35 -176.3 (3) 

C35— C34— C33— C32 -0.9 (6) 

C31— C32— C33— C34 1.0(6) 

C33— C34— C35— C36 0.5 (6) 

C31— C36— C35— C34 -0.1 (5) 

C31— PI— C25— C26 -1.8(3) 

C19— PI— C25— C26 119.1(3) 

C37— PI— C25— C26 -120.4(3) 

C31— PI— C25— C30 177.3 (3) 

C19— PI— C25— C30 -61.8(3) 

C37— PI— C25— C30 58.7 (3) 

C30— C25— C26— C27 0.0 (5) 

PI— C25— C26— C27 179.1 (3) 

C26— C25— C30— C29 "1-4(5) 

PI— C25— C30— C29 179.5 (3) 

C25— C26— C27— C28 1.0(6) 

C26— C27— C28— C29 -0.6 (6) 

C27— C28— C29— C30 -0.8 (6) 

C25— C30— C29— C28 1.8(6) 

C31— PI— C19— C20 118.8(2) 

C25— PI— C19— C20 -2.5 (3) 

C37— PI— C19— C20 -120.1 (2) 
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Lll — Snl — C13 — L18 


— Izz.U (3) 




L 3 1 — r 1 — L 1 9 — Cz4 


-59.2 (3) 


C7 — Sn 1 — C 1 3 — C 1 4 


-28.9 (3) 




C25 — PI — C19 — C24 


179.4 (2) 


CI — Snl — C13 — C14 


1 AO O 

148.8 (2) 




C3 7 — P 1 — C 1 9 — C24 


61.8 (3) 


Liz — Sn 1 — C 1 3 — L 1 4 


—119.6 (3) 




C24 — C 1 9 — C20 — C2 1 


1 A /C\ 

-1.0 (5) 


Cll — Snl — C13 — C14 


58.7 (3) 




P 1 — C 1 9 — C20 — C2 1 


1 A 

-179.0 (2) 


C18 — C13 — C14 — C15 


-0.6 (5) 




C20 — C 1 9 — C24 — C23 


2.0(5) 


1 C 1 "3 P 1 ZL P 1 ^ 


1 78 7 




pi c^Q rid cit. 


— 1 70 Q (%\ 


C14— CI 3— CI 8— C17 


-0.9 (5) 




CI 9— C20— C21— C22 


-0.8 (5) 


Snl— CI 3— CI 8— C17 


179.9 (3) 




CI 9— C24— C23— C22 


-1.3 (6) 


C43— C38— C39— C40 


2.4 (5) 




C24— C23— C22— C21 


-0.5 (6) 


C37— C38— C39— C40 


-177.9(3) 




C20— C21— C22— C23 


1.5 (6) 


C38— C43— C42— C41 


0.4 (7) 








Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


C35— H35-C12 




0.93 


2.94 3.696 (3) 


139 


C37— H37^-Cll i 




0.97 


2.84 3.743 (3) 


155 


C30— H30-C11 1 




0.93 


2.67 3.596 (3) 


171 



Symmetry code: (i) x+l, -y+l/2, z-1/2. 
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